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GEORGIA DEPARTMENT OF TRANSPORTATION
PRECONSTUCTION DIVISION - OFFICE OF BRIDGE & STRUCTURAL DESIGN
THE ANALYSIS AND DESIGN OF PIERS FOR BRIDGES - V 4.2.07 - AASHTO SPECS 1984 INTERIM
REVISED: JUNE 30, 2008
40' CURB-CURB; 6 BEAMS; 140' SPAN; 80' TALL; BRIDGE 13 ; PIER 15

PROB.

DESIGN DATA

DESIGN NO. NO. NO. SKEW ANG F'C FC N FY FS EC ES CONC. z ® % % CAP REINFORCING STEEL *
OPTIONS CAN COL LLC D M S PSI PSI PSI PSI KSI KSI STRAIN FACT MAIN STR MAX MAX MIN MIN TOP
SIZE SIZ TOP BOT SIZE NO. CL.

DDDL 2 1 13 0-00-00 3500. 1400. 8. 60000. 24000. 3409. 29000. 0.0030 170. 11 5 16 16 11 2 2.00
COLUMN REINFORCING STEEL R KL ocC OF CM BD1 BD2 IMPACT SOIL WT ALL.S.P. MIN MAX EDGE PILE REBAR ALL.

MIN.P MAX.P CL.SP. CLEAR MODE COEF 6 KCF KSF PL SP PL SP DIST DEPTH CLEAR CAPA
1.00 8.00 2.50 3.750 2 2.00 0.70 0.90 1.00 1.00 0.75 18.87 0.120 0.000 3.00 9.00 1.250 1.000 3.000 235.
CAP DATA
CN C L A DE BC BE DH LH XB1l XB2 XB3 XB4 XB5 XB6 XB7
11 L 21.625 6.000 4.000 6.000 6.000 4.000 15.625 18.000 7.200 4.800
12 2 SAME AS CANTILEVER 1
COLUMN DATA
CNPITS HT A DT BT DB BB DL FLEX ND NB SZ ND NB SZ ND NB SZ ND NB SZ SLOPE EP
211 cT 80.000 0.000 12.000 6.000 12.000 6.000 6.000 0.000 12 6 11 12 6 11 34 16 11 34 16 11 0.000 0.000
FOOTING DATA
CN S/P B D T DEL.B DEL.D DEL.T R.B/D R.D/B S.HT. NP SYM. BP DP SET.
31 P 14.000 14.000 3.000 0.500 0.500 0.250 1.000 1.000 2.500 4 3 0.000 0.000 0.000
gUPERSTRUCTURE AREA*STD. WIND ON SUPERSTRUCTURgRg“$Eﬁ§I¥§E2 * WIND FORCE ARM * WIND ON PIER
TRANS. LONG. WIND FT1 FL1 FT2 FL2 FT3 FL3 FT4 FL4 FT5 FL5S APT APL PT PL
1365. 2730. 1 50 0 44 6 41 12 33 16 17 19 7.375 7.375 10.077 27.549
GROUP III WIND
STD. * WIND ON SUPERSTRUCTURE INTENSITIES * STD. * WIND ON LIVE LOAD INTENSITIES LENGTHS OF LL * W
WIND FT1 FL1 FT2 FL2 FT3 FL3 FT4 FL4 FTS5 FL5 WIND FT1 FL1 FT2 FL2 FT3 FL3 FT4 FL4 FT5 FLS TRANS. LONGI.
1 50 0 44 6 41 12 33 16 17 19 1 100 O 88 12 82 24 66 32 34 38 140.0 280.0 1
MISCELLANEOUS FORCES
CENTRI. TRACTION FORCE AND ARMS EXPANSION SHRINKAGE STREAM FLOW
FT FL APT APL COEFFICIENT COEFFICIENT PT PL
6.184 9.860 15.583 15.583 0.00018000 0.00044000 0.000  0.000
DEAD LOAD SUPERSTRUCTURE AND LIVE LOAD CASES
I.D. NL P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12
D.L. 0 265.846 301.437 0.000 602.875 0.000 301.437 265.846
LL1 1 80.157 57.255 0.000 0.000 0.000 0.000 0.000
LL 2 2 80.157 99.242 0.000 95.425 0.000 0.000 0.000
LL 3 3 80.157 99.242 0.000 190.848 0.000  41.987 0.000
LL4 1 0.000 0.000 0.000 0.000 0.000 57.255 80.157
LL 5 2 0.000 0.000 0.000  95.425 0.000 99.242 80.157
LL 6 3 0.000 41.987 0.000 190.848 0.000 99.242 80.157
Lz 1 0.000 28.627 0.000 108.784 0.000 0.000 0.000
LL 8 2 55.346 108.784 0.000 110.692 0.000 0.000 0.000
LL 9 3 55.346 108.784 0.000 192.758 0.000  55.346 0.000
LL1o 2 0.000 41.986 0.000 190.848 0.000  41.987 0.000
LL11 3 80.157 99.242 0.000 190.848 0.000  41.987 0.000
LL12 2 80.157 57.255 0.000 0.000 0.000 57.254 80.157
LL13 3 80.157 99.242 0.000  95.425 0.000 57.254  80.157
0 COLUMN MOMENTS(KIP-FEET), SHEARS(KIPS), REACTIONS(KIPS)
TRANSVERSE * LONGITUDINAL
LOAD coL PC MT \% MB RF ML MR MT \2
UNIT F.AT CL.CAP 1 0.000 -6.000 1.000 80.000 0.000 0.000 0.000 6.000 1.000 80.
DEAD LOAD TOTAL 1 1992.591 0.000 0.000 0.000 2791.791 9262.535 -9262.535 0.000 0.000 0
2791.791
TRAC. FORCE 1 LN 1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 -212.808 -9.860 -942.
CENT. FORCE 1 LN 1 0.000 -133.469 6.184  591.085 0.000 0.000 0.000 0.000 0.000 0
WIND ON SUBSTR. 1 0.000 -60.462 10.077  806.160 0.000 0.000 0.000 -165.294  -27.549 -2203.
GROUP 2 WIND 11 1 0.000 -973.306 78.327 6769.504 0.000 0.000 0.000 -165.294 -27.549 -2203.
GROUP 2 WIND 1 2 1 0.000 -973.306 78.327 6769.504 0.000 0.000 0.000 165.294 27.549 2203.
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2WIND 2 1 1 0.000 -863.764 70.137 6053.903 0.000 -384.377 -43.929 -3635.123 -3635.123
2WIND 2 2 1 0.000 -863.764 70.137 6053.903 0.000 0.000 0.000 384.377 43.929 3635.123 3635.123
2WIND 31 1 0.000 -808.994 66.042 5696.102 0.000 0.000 0.000 -603.459 -60.309 -5066.325 -5066.325
2 WIND 32 1 0.000 -808.994 66.042 5696.102 0.000 0.000 0.000 603.459 60.309 5066.325 5066.325
2WIND 41 1 0.000 -662.939 55.122 4741.967 0.000 0.000 0.000 -749.514 -71.229 -6020.460 -6020.460
2 WIND 4 2 1 0.000 -662.939 55.122 4741.967 0.000 0.000 0.000 749.514 71.229 6020.460 6020.460
2WIND 51 1 0.000 -370.829 33.282 2833.697 0.000 0.000 0.000 -859.055 -79.419 -6736.061 -6736.061
2WIND 52 1 0.000 -370.829 33.282 2833.697 0.000 0.000 0.000 859.055 79.419 6736.061 6736.061
3wIND 11 1 0.000 -594.154 37.498 3369.013 0.000 0.000 0.000 -49.588 -8.265 -661.176 -661.176
3wWIND 12 1 0.000 -594.154 37.498 3369.013 0.000 0.000 0.000 49.588 8.265 661.176 661.176
3WIND 21 1 0.000 -525.032 33.361 2993.753 0.000 0.000 0.000 -187.832 -16.539 -1411.696 -1411.696
3WIND 2 2 1 0.000 -525.032 33.361 2993.753 0.000 0.000 0.000 187.832 16.539 1411.696 1411.696
3wWIND 31 1 0.000 -490.471 31.293 2806.123 0.000 0.000 0.000 -326.075 -24.813 -2162.215 -2162.215
3 WIND 32 1 0.000 -490.471 31.293 2806.123 0.000 0.000 0.000 326.075 24.813 2162.215 2162.215
3WIND 41 1 0.000 -398.309 25.777 2305.777 0.000 0.000 0.000 -418.238 -30.329 -2662.562 -2662.562
3 WIND 4 2 1 0.000 -398.309 25.777 2305.777 0.000 0.000 0.000 418.238 30.329 2662.562 2662.562
3WIND 51 1 0.000 -213.984 14.745 1305.084 0.000 0.000 0.000 -487.360 -34.466 -3037.822 -3037.822
3WIND 52 1 0.000 -213.984 14.745 1305.084 0.000 0.000 0.000  487.360 34.466 3037.822 3037.822
LOAD LL 1 1 137.412 -2061.180 0.000 2061.180 137.412 2061.180 0.000 0.000 0.000 0.000 0.000
COLUMN MOMENTS(KIP-FEET), SHEARS(KIPS), REACTIONS(KIPS)
TRANSVERSE * LONGITUDINAL
LOAD coL PC MT A% MB RF ML MR MT \ MB MF
LOAD LL 2 1 274.824 -2514.639 0.000 2514.639 274.824 2514.639 0.000 0.000 0.000 0.000 0.000
LOAD LL 3 1 371.011 -1855.062 0.000 1855.062 371.011 2263.176 -408.114 0.000 0.000 0.000 0.000
LOAD LL 4 1 137.412 2061.180 0.000 -2061.180  137.412 0.000 -2061.180 0.000 0.000 0.000 0.000
LOAD LL 5 1 274.824 2514.640 0.000 -2514.640 274.824 0.000 -2514.640 0.000 0.000 0.000 0.000
LOAD LL 6 1 371.011 1855.062 0.000 -1855.062 371.011  408.114 -2263.176 0.000 0.000 0.000 0.000
LOAD LL 7 1 137.411 -309.172 0.000 309.172 137.411 309.172 0.000 0.000 0.000 0.000 0.000
LOAD LL 8 1 274.822 -2171.095 0.000 2171.095 274.822 2171.095 0.000 0.000 0.000 0.000 0.000
LOAD LL 9 1 371.011 -1416.022 0.000 1416.022 371.011 1953.986 -537.963 0.000 0.000 0.000 0.000
LOAD LL10 1 274.821 0.011 0.000 -0.011 274.821  453.449 -453.460 0.000 0.000 0.000 0.000
LOAD LL11 1 371.011 -1855.062 0.000 1855.062 371.011 2263.176 -408.114 0.000 0.000 0.000 0.000
LOAD LL12 1 274.823 -0.011 0.000 0.011 274.823 2061.180 -2061.169 0.000 0.000 0.000 0.000
LOAD LL13 1 371.011 -408.123 0.000 408.123 371.011 2263.176 -1855.052 0.000 0.000 0.000 0.000
CAP ANALYSIS AND DESIGN DATA
CAP MOMENTS AND SHEARS
MOMENTS (KIP-FEET) e SHEARS (KIPS)
D.L.TOT. Gl MAX.+ Gl MAX.- G2 MAX.+ G2 MAX.- G3 MAX.+ G3 MAX.- DL T.LT DL T.RT Gl + LT Gl + RT Gl - LT Gl - RT
-33.127  -33.127 -33.127 -33.127 -33.127 -33.127 -33.127 -18.933 -364.533 -18.933 -364.533 -18.933 -538.554
-2825.844 -2825.844 -4078.794 -2825.844 -2825.844 -2825.844 -3576.113  -413.810 -805.678 -413.810 -805.678 -587.831-1195.153
-6789.883 -6789.883 -9912.314 -6789.883 -6789.883 -6789.883 -8659.603  -847.155 -847.155 -847.155 -847.155-1236.631-1236.631
-12041.295-12041.295-17500.576-12041.295-12041.295-12041.295-15310.327  -903.315 -903.315 -1292.791
-12041.295-12041.295-17500.578-12041.295-12041.295-12041.295-15310.327 903.315 1292.791 903.315
-6789.883 -6789.883 -9912.314 -6789.883 -6789.883 -6789.883 -8659.603 847.155 847.155 1236.631 1236.631 847.155 847.155
-2825.844 -2825.844 -4078.794 -2825.844 -2825.844 -2825.844 -3576.114 805.678 413.810 1195.153 587.831 805.678 413.810
-33.127  -33.127 -33.127 -33.127 -33.127 -33.127 -33.127 364.533  18.933 538.554 18.933 364.533 18.933
CAP DESIGN DATA
M T TR POhsTNO SIS M.SP. AV/IN BARKSPAC M.SP. AV/IN BARGSPAC IN. ST B RaTTO RATIO
-25.482 -25.482 3.12 2 # 11 3.12 2 #11 0.00 0.000 #5@ 0.00 24.00 0.060 #5@10.33 59.14 0.08 0.000 0.099
-2173.726 -2750.856 11.89 8 # 11 3.12 2 # 11 24.00 0.060 #5@10.33 24.00 0.159p#5@ 7.81 81.25 0.22 0.542 1.236
-5222.987 -6661.233 24.60 16 # 11 3.12 2 # 11 24.00 0.120 #5@ 5.18 24.00 0.120 #5@ 5.18 96.00 0.41 0.587 1.014
-9262.535-11777.175 45.07 29 # 11 3.12 2 # 11 24.00 0.133 #5@ 4.65 24.00 0.133 #5@ 4.65 96.00 0.73 0.586 0.939
-5222.987 -6661.233 24.60 16 # 11 3.12 2 # 11 24.00 0.120 #5@ 5.18 24.00 0.120 #5@ 5.18 96.00 0.41 0.587 1.014
-2173.726 -2750.857 11.89 8 # 11 3.12 2 # 11 24.00 0.159p#5@ 7.81 24.00 0.060 #5@10.33 81.25 0.22 0.542 1.236
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P 7 -25.482 -25.483 3.12 2 # 11 3.12 2 # 11 24.00 0.060 #5@10.33 0.00 0.000 #5@ 0.00 59.14

NOTE: *** FS/FZ RATIO EXCEEDS 1.0! *%*%*
0 COLUMN ANALYSIS AND DESIGN OUTPUT

CRITICAL COLUMN LOADS

0.08 0.000 0.099

R PHIC

LOAD

MAX.

MAX.

MAX.

MAX.

MAX.

MAX.

MAX.

CN E GR LLC wC R E § i PF MTF MLF PM MTM MLM PU MTU MLU PU/PM B D

1 7T 11LL20.0 C 3187.0 -5806.3 0.0 3187.0 6677.0 3650.6 12462.8 26113.4 14277.2 3.911 72.00 144.00

1B 2 5.1 3629.3 3683.8-8756.9 3629.3 4890.2 14583.5 5014.4 6754.5 20142.9 1.381 72.00 144.00

COLUMN DESIGN DATA
T B FACE1l B FACE 2 D FACE 3 D FACE 4
CN B NO.SIZE NO.SIZE NO.SIZE NO.SIZE AS PS BD12 BD SumMPU SUMPC DEL.T DEL.L ™
1 7T 16#11 16 # 11 18 # 11 18 # 11 106.08 1.023 1.00 0.000 3706. 28424. 1.150 1.909 1.000 2 0.70
D1 B 16 #11 16 # 11 18 # 11 18 # 11 106.08 1.023 1.00 0.000 3110. 28424, 1.123 1.665 1.000 2 0.70
FOOTING 1 DESIGN LOADS
F G LLID wC ES C S P MT vT ML VL P4 P3 P2 Pl MTF VBF VPF
133 3.1 C 3103.906 5962.634 47.989-4706.826 -51.435 172.773 86.354 205.869 292.289 169.707 -0.677 38.553
133 2.1 C 4035.077 7995.342 65.075-5143.198 -56.109 213.154 118.732 279.081 373.503 222.525 -0.881 50.118
133 3.1 C 4035.077 7751.423 62.386-6118.873 -66.865 224.605 112.260 267.630 379.975 220.618 -0.881 50.118
133 3.1 C 4035.077 7751.423 62.386-6118.873 -66.865 224.605 112.260 267.630 379.975 220.618 -0.881 50.118
13LL3 4.1 C 4035.077 7100.973 55.215-6769.323 -74.036 237.219 112.924 255.016 379.312 456.848 59.735 50.118
13LL3 4.1 C 4035.077 7100.973 55.215-6769.323 -74.036 237.219 112.924 255.016 379.312 456.848 59.735 50.118
12 3.1 2791.791 5696.102 66.042-5066.325 -60.309 162.164 68.593 185.267 278.838 156.665 -0.677 34.711
FOOTING 1 ANALYSIS/DESIGN RESULTS
FOOTING SIZE * BAR REINFORCEMENT STEEL * SECTION CAPACITIES
B D T P1/PA AS NO.SIZE SPAC. PLACEMENT MT. VB VP DS FC

23.500 23.500 6.500 0.995 1.09 33 # 8 @ 8.500 TOP TRAN 300.315 73.728 147.457 61.090 0.000

1.67 26 #11 @10.750 BOT.LONG 472.568 75.183 150.365 62.295
NUMBER OF PILES = 20 BP = 3.500 DP = 5.250
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